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General Information Features
-#1 tallest in Gatar(!!
~#16 tallest in Middle East!)
Centerpiece structure for the
15" Asian Gamest?!
-21 months allocated to design and build(?!

Name: Aspire Tower
(Sports City Tower)
Location: Doha, Qatar
Usage: Hotel/ Office
Height (to tip): 300 m
Floors: 36
Status: Completed
Construction Start: Januarg.
Construction End: May, 2007
Structural Material. Composile
Structural System: Mega Core
Client: State of Qatar
Arghitect: Arep with Hadi Simaan
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{armnskyscrapercenter.com)

[ case Study:

The Aspire Tower
(Sports City Tower)

General Information

Name: Aspire Tower
(Sports City Tower)
Location: Doha, Qatar
Usage: Hotel/ Office
Height (to tip): 300 m
Floors: 36
Status: Completed
Construction Start: Januarg.
Construction End: May, 2007
Structural Malerial: Composite
Structural System: WMega Core
Client: State of Qatar
Arghitect: Arep with Hadi Simaan

spire Tower by Golnesa Karimizindashti
Submitted to: Ginel, Tanyer, Iigin — Spring 2012

Features

-#1 tallest in Qatarl!)
-#16 tallest in Middle Eastlt!
Centerpiece structure for the
15™ Asian Games?!
-21 months allocated to design and build!?!

The Aspie lower
fwwwskyscrapercenter.com;

(www.thetorhdoha.com) StructuralEngineer: Arup StrueturalEngineer: Arup
General Contractor: BESIX with MIDMAC (1 General Contractor: BESIX with MIDMAC [
1. wwnw skyscrapercentercom Sport City Complex 1. wsyscrapercentercom Sport City Complex
2. 2. ARUP Journal 0207 (wwwskyscrapercenter com) 2. 2 ARUP Jourhal 02.07 (wwwskyscrapercenter com)
Architectural Concept c .
a) Core
Structure System ) Co 2) Steel Frame
The diameter and thickness vary Arrangement of braces in Hotel Module
Mega Corel’] 2 4 (Drawn by Golnesa Karimi)
Developed by the o through the height At160m, H - « Consisting of 4 modules cantilevered
Qatarian architect Hadi Simaan Different Parts IZE thickness from the core
Representing a giant torch fwywarenf:) 1ts features: + Atbase; L Atop; reduces to m; i « Modules consist of:
holding its symbolic flame Exterior diameter: 18m  Exterior diameter: 13m - Steel columns
during the gamesti * Resisting the whole vertical and lateral loads & Interior diameter: 14m  Interior diameter: 11m - Metal decking
« Non: lumns or shear walls in perimeter : 2mi] 1
lo need to columns or shear walls in perimeter Thickness: 2m! Thickness: 1m! - Concrete slabs
* Acolumn-free space between core and - - Outer tension and compression ring beams
perimeter A concrete frame transfers the vertical and lateal -  Radially spanned primarily steel beams
o " Ioads to top of the concrete core, at 238m. (1  sp: primarily
« Core, fire-resistant shaft for lifts and staircases ot « Supported by steel cantilever bracketsl! (!
Building Usage * Rapid Construction (using slip forming)'*) 89.55m to 118.55m, Atthe bottom of each module, there aré steel
Building Usage . i
+ Used in +40-story towersi the diameter cantilever brackets.
. duces to 11
« Functioning as a support for reduces to 11m ]
the Asian Games flame Presenting 2 genefal composition
The symbolic Tower *Aincliding a 17-story hotel a)Cantilevered out from the core (with no columns) Top of the core
o + 3-story health club with a (www.arep.fr)
(v weaVngideas.com) cantilevered swimming pool b) Shaping modules combined with perimeter X
i b 3D Axonometric Model
« 4-story presidential apartment ;0'“"“‘5 (mavbnmkestt:]ll over the building) and i | (Drawn by Golnesa Karimi)
« 3-story sports museum O oot ggkets. Mega core system AL20.25m, i -

« 3story revolving restaurant
+ 2:story viewing deck)

1 ARUP Journal 02.07

(Drawn by Golnesa Karimi)

L"Vulek 8inalar Tasiyii istemler ve Aerodinamik Form, by Gunel, M. Halis & ligi, H. Emre
2."Steel Structures: Practical Design Studies”, by MacGinley, Thomas Joseoh

the thickness
reduces to 1.8m

Core detail =

1. ARUP Journal 0207 (Drawn by Golnesa Karimi)

Suppocting Bracket andts -4
bosition 1 zhe sorueture ot
(i oep i) B

1. ARUR Journal 02.07
2. Areh. Record Journal 08.07

Bracket Positions
(Drawn by Golnesa Karimi)

The cantilevering floors consist of
steel beams, supposting concrete
slabs and metal decking,*

Gonstiuction
(By radi Simaan)
(wwnw karsten-rau.de)

Construction
hittp:/ A constructalia.com

Lhttp:/ A constructalia.com

Each module
cantilevers out with
‘. different lengths

Hotel story: 11.3m
Health club story: 8.6m
Presidential apartment: 6.3
Sports museum: 5m
= Revolving restaurant: 6.3m

Viewing deck: 7.9m

Typical hotel room
(The Arch. Record Journal,
08.2007)

Details 01 cantilevered modules =it
- (Drawn by Gainesa Karimi) =

”

Typical hotel story's beam arrangement
(Drawn by Golnesa Karimi)

©) Foundation

77 straight shafted piles with
35m length (cast in situ), limited to
maximum 1.2m diameter

« 37.3m diameter raft with a
central thickness of 7m and a
reduced thickness of 4m towards
the perimeter!

Completed foundation (By Hadi Simaan)
S

MestiCladding

« Extreme standards for noise emission and
wind loads were required because of the
tower’s height and exposed location and the
effectiveness of wire mesh for such projects
was proven by means of various tests in a
wind tunnel.i2!

Variable permeability due to sunlight and
wind load. Vertical spacing gets wider as it
moves up, adjusting to increasing wind. And
it gets narrower on the south-facing side to
conform to increased sunlight.2)

Rast & piles {5y Hadi Simaan)

LARUE lournal 0207
2.t //wwwweavingideas.com
3.Arch. Record lournal, 08.07

Module 1- Health Club.
(Drawn by Golnesea Karirij

Module 3- Sports Museum
(Drawn by Golnesea Karimi)

Module 2&4- Pres. Apart, & Restaurant

Viewing
(Drawn by Golnesea Karimi) (Drawn by Golnesea Karimi)

i

Additionai bracing arrangement
(Brawn by Golnesa Karimi)

1. ARUP Journal 02.07

An extra support system were used within the partition.
walls, in the hotel accommodation block; @ system of.
trusses between levels 5-10.

Additional wall bracing was needed under the
cantilevered swimming pgol in levels 10 and 11, in order
to deal with greater loads at these locations, [

Conngetions to the core

Floor to core connection
(ARUP Journal 02.07) -

strut support corbel detail
(ARUP Journal 02.07)

Mesh cladding

(o skyscrapercenter com Connection between the cladding and

the main building is provided by:

« Directly by the structural fioors

« An arrangement of struts attached to
the floors

<1 the vaids between the
accommodation blocks, by the struts
attached directly 1o the core. 12

Connection between cladding and
building (http://www constructalia.com)

Horiz0ntal ring trusses with 8.1m
distance and vertical spacing
withindividual vertical frame
Prestressed within them. 4

1. ARUdournal 02.07
2. Arch. Record Journal 08.07

Lateral Loads

Location of the TMD
(ARUP Journal 02.07)

« Aseismic analysis revealed that seismic
loading was not the critical load in stability
design, so the design was determined by
the wind loading.

The predicted displacement at tha top of
the core is 454mm.

The predicted building accelerations from
wind are not within acceptable limits for
0.7% damping.

As aresit of the structural analysis, a TMD
with @ mass of 240 t was required to keep
the expected acceleration amplitudes
within the limitsi1)

1. ARUP Journal 02.07

Swimming Pool

Elliptical-shaped in plan

and 1.5m depth

4m depth (story height)

Pool section (The Arch. Record Journal, 08.2007)
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1. ARUP Journal 02.07

Cantilevered about 12m from perimeter
11m length, 6m width, about 50 m? area

Supported by a steel truss structure with

Cantilevered swimming pool
(http://www.constructalia.com)
o
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